Background: Preschool language and behavioural difficulties impact on multiple domains of the child's early life and can endure into adulthood, predicting poor educational, social, and health outcomes. Highlighting risk factors associated with poor outcomes following language and behavioural difficulties raised in early childhood may facilitate early identification and intervention.
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behaviour, child development, language delay 1 | INTRODUCTION The transition from preschool to primary education is rich in opportunities for the developing child; however, depending on developmental progression and resilience factors, it can also be fraught with challenges (Commodari, 2013; Vernon-Feagans, Willoughby, & Garrett-Peters, 2016) . Increasingly, we are becoming aware of the potential risk and protective factors experienced in early life, which determine the strength of a child's internal foundations on which they build their experiences of and interactions with the outside world (Shonkoff, Richter, van der Gaag, & Bhutta, 2012) . Protective factors such as relationship happiness, community engagement, daily parent-child interaction (McDonald, Kehler, Bayrampour, Fraser-Lee, & Tough, 2016) , and better health (Holliday, Cimetta, Cutshaw, Yaden, & Marx, 2014) and risk factors such as child exposure to problematic housing and disadvantaged neighbourhoods (Coulton, Richter, Kim, Fischer, & Cho, 2016) , child's suboptimal health, male gender, and coming from a family with low income (Janus & Duku, 2007) have all been shown to contribute to the preschool child's readiness for transition into formal education.
Despite the lack of formal recommendations on developmental screening, the evidence base surrounding the developmental, socioemotional, and behavioural screening of preschoolers has grown in recent years and suggests that parent-report population-based screening of preschool-aged children identifies between 3% and 18% (Barbarin, 2007; Sim et al., 2013) of children in need of support who may not otherwise be identified until school entry or beyond. Recent populationbased studies using the Strengths and Difficulties Questionnaire (SDQ) estimate the prevalence of preschool emotional and behavioural difficulties as measured by an abnormal total difficulties score at around 5-8% (Elberling, Linneberg, Olsen, Goodman, & Skovgaard, 2010; Fuchs, Klein, Otto, & von Klitzing, 2013; Sveen, Berg-Nielsen, Lydersen, & Wichstrøm, 2013; Wlodarczyk et al., 2016) . The Growing Up in Scotland (GUS) study found that at school entry, boys were more likely to have problems with hyperactivity/inattention (as rated by parents on the SDQ) than girls, and 22% of boys had an abnormal or borderline score, compared with 15% of girls (Barry et al., 2015; Bradshaw, 2010) .
Neurodevelopmental screening at preschool age is, however, a complex process and subject to frequent errors. Factors such as definition of delay/disorder being measured, age of child at assessment, the reliability, and sensitivity of the assessment tool will affect the rate of positive screen results (Campbell, 1995; Keenan, Shaw, Walsh, Delliquadri, & Giovannelli, 1997) . The SDQ used in the current study has been found to have satisfactory reliability, in both childhood and preschool samples, with scores above the 90th centile predicting a substantially raised probability of independently diagnosed psychiatric disorders in children (Croft, 2015; Goodman, 2001) . It is not, however, a diagnostic tool. There is yet to be a consensus reached as to whether a categorical or dimensional approach is more appropriate for screening within this age group, and recent research, based solely on language development, has advocated a move from traditional screening models to a combined model assessing both risk and performance on screening tools (Law, Rush, Anandan, Cox, & Wood, 2012) . One framework for conceptualising preschool child and family risk, groups factors in terms of their "proximity" to the child (Bronfenbrenner, 1979) . This model proposes five systems that exert interconnected influences upon the developing child: the microsystem (immediate environment), the mesosystem (connections between immediate environments), the exosystem (Indirect environment), the macrosystem (social and cultural values), and finally the chronosystem (environmental changes over time). Preschool risk factors spanning these categories, such as negative, inconsistent parenting behaviour, maternal stress, and high levels of family adversity, have been shown to be associated with the emergence and persistence of psychopathology into school age (Campbell, 1995) . Predictors of poorer language skills in childhood can also be found across the ecological model, including male gender, ethnic minority status, previous low language ability, emotional development, and low parental education, Zubrick, Taylor & Christensen,2015; Wallace et al., 2015) .
The current study moves towards exploring the impact of language and behavioural difficulties reported by parents in the preschool period on later developmental outcomes; in particular, we explore whether children with parent-reported language or behavioural difficulties at age 4 years are more likely than peers without such concerns reported to struggle with life circumstances at age 6 years and what impact risk factors have on the relationship between early parental concerns and later outcomes. Taking inspiration from Ecological Systems theory, we include child (gender), micro (single parent status, maternal age at child's birth), and macrosystem (household income level, ethnicity) risk factors in our analysis (Carter et al., 2010; Elberling et al., 2010; Jusiene, Breidokiene, & Pakalniskiene, 2015; Proctor, Vosler, & Murty, 1992; Sourander, 2001) .
Key messages
• Preschool language or behaviour concerns are associated with language, general development, school life, health, and behavioural concerns in the early school years.
• There is no additive effect of having both language and behaviour concerns on later developmental problems.
• For preschool children with language or behaviour concerns: lone parent families, low income, and male gender are associated with increased risk of poorer outcomes in the early school years.
There is debate over the merits of a community-centric (Dockett & Perry, 2013 ) versus a child-centric (Pagani & Fitzpatrick, 2014) approach to school readiness; for the purpose of this research, we will focus on the latter. Child-centred indicators of school readiness are centred upon the child exhibiting the academic, social-emotional and behavioural competence to perform and engage successfully in the academic settings characteristic of formal schooling (Claessens, Duncan, & Engel, 2009) . It is logical therefore that we employ each of these dimensions in our evaluation of the preschool child's development and capacity to progress through schooling.
| METHODS
Data from the GUS national birth cohort study were used (Hall & Elliman, 2006) . Language and behavioural difficulties were assessed at age 4 years using parent-reported concerns and the SDQ (Goodman, 2001) . Measures of adjustment to life circumstances at age 6 years were collated into four key outcome domains: attitude to school life, language and general development, behaviour, and general health. Both univariate and multivariate logistic regression models were fitted in order to explore independent associations between language and behavioural difficulties at age 4 years and adjustment to life circumstances at age 6 years, whilst controlling for other contributing risk factors.
| The sample
The cohort was designed to reflect Scottish population demographics and was derived from those families in receipt of a universal child benefit (97% of the Scottish population at the time of sampling). Data remained unweighted for this analysis because the purpose was not to produce a prevalence estimate but to report on relationships between actual data gathered; research has demonstrated that selective attrition has a very limited effect on regression models such as this (Wolke et al., 2009) . Data covering two separate periods from within the Child cohort of the GUS study were used: Data for 2,500 children aged 3-4 years (GUS Sweep 2 2006/7, average age 46 months at Sweep 2 interview, 88% of original Child cohort [n = 2,858]) were combined with follow-up data for children in their first year of school (n = 2,200). Due to differences in dates of birth and consequent eligibility to start school, the first year of school for the sample fell across two sweeps of data collection.
The majority of children were in their first year of school during Sweep 4 of data collection, which took place in 2008/9 (average age 70 months at Sweep 4 interview). These data were supplemented for children that started school the previous year with data from Sweep 3 (average age 59 months at interview). Identical data were collected for children in their first year of school at both Sweep 3 and Sweep 4. More detail about the sample can be found in the Sweep 2 User Guide (Bradshaw et al., n.d.) .
| Predictor variables age 4 years
Measures of the child's social, emotional, and behavioural difficulties were collected through the use of the parent-rated SDQ (4-to 16-year-old version; Goodman, 1997) . It comprises 25 statements, which the informant marks as "very true," "somewhat true," or "not at all true" of the child. The 25 statements are divided into positive and negative attributes; the four negative scales used in this study include conduct problems, hyperactivity/inattention, peer relationship problems, and emotional symptoms. Combination of the four negative scales yields a total difficulties score, which gives an overall quantitative assessment of the child's mental well-being (Sim et al., 2013) . The threshold for the "abnormal" range on the total difficulties score should equate to the 90th centile of the 4-to 17-year-old U.K. population. For the purpose of this analysis, normal/abnormal cut-off scores for all SDQ subscales were derived from the 4-to 17-year-old four-band classification system (Meltzer, Gatward, Goodman, & Ford, 2003) : close to average and slightly raised categories are merged to create a "normal" category and high and very high categories are merged to create an "abnormal" category, which corresponds to the most symptomatic 10% of the population.
The child's language difficulties were measured using one "umbrella" variable identified through cross-tabulation to determine overlap between cases from the original four-item questionnaire: concerns about child's language development, child's language developing slowly, hard for child to understand people, and other concerns relating to child's language development. Further details of variables used can be found in Appendix A.
| Outcome variables age 6 years
Sixty-seven parent-reported, child-centred outcome variables were selected for inclusion in the first stage of data analysis based on previous evidence in the field. These variables were individually crosstabulated with each of the age 4 years difficulties groups: language difficulties, behavioural difficulties, language and behaviour difficulties, and no difficulties (Appendix B). Based on the results of this analysis, 44 variables (p < .05) were selected for inclusion in regression analysis.
This number was further reduced to 23 variables (p < .05) following results from univariate regression analysis. These 23 variables were then assigned into four domains: school life, language and general development, behaviour, and health (Table 1 ). Variable assignment domains were supported by a principle components factor analysis (Appendix C).
| Research questions
1. Are parental concerns raised regarding language difficulties, behavioural difficulties, or both at age 4 years associated with increased odds of a child experiencing difficulties in school life, language and general development, behaviour, and health at age 6 years compared with typically developing peers? 2. Are the odds of poorer outcomes in the areas of school life, language and general development, behaviour ,and health at age 6 years higher for those children with parent-reported concerns about both language and behaviour difficulties at age 4 years, than for children with language or behavioural difficulties alone?
3. How does the child's sex, maternal age at child's birth, single parent status, ethnicity, and household income level impact upon the relationship between the predictor and outcome variables?
| Analysis plan
Each of the 23 outcome variables were fitted into individual logistic regression models with the difficulties groups: language difficulties, behavioural difficulties, and an interaction term language*behavioural difficulties as predictors. The following risk factors were also included in each regression model: child sex, maternal age at time of child's birth, single parent status, ethnicity, and equivalised household income (EHI).
The process of equivalisation reduces the incomes of larger families and increases the incomes of single people. This equivalised income allows the comparison of living standards between households that vary in size and composition. The adjustment reflects the fact that a family of several people requires a higher income than a single person in order for both households to enjoy a comparable standard of living (Chanfreau and Burchardt, 2008) . EHI was selected as the measure of socioeconomic status for the purpose of this analysis as research has shown household income to be more predictive of negative life outcomes than more traditional measures of socio-economic status such as education or employment (Duncan, Daly, McDonough, & Williams, 2002) . Characteristics of the sample are presented in Table 2 .
| RESULTS
Two thousand five hundred children were included in the present analysis. At age 4 years, 408 (16.3%) of this sample had parent-reported language difficulties, 597 (24.1%) had behavioural difficulties, and 161 (6.5%) had both language and behaviour difficulties. For each of the language, behaviour and both difficulties groups, boys made up the majority (68.4% language, 59.8% behaviour, and 70.8% language and behaviour).
The proportion of children identified as having difficulties was greatest in the most economically deprived group (language difficulties 26.6% in EHI 1 and 14.2% in EHI 5, behavioural difficulties 28.8% in EHI 1 and 13.3% in EHI 5, language and behaviour difficulties 29.1%
in EHI 1 and 9.3% in EHI 5) and decreased incrementally as income level increased (Table 2 ).
| Outcomes following preschool parent-reported language difficulties
For those children identified as having language difficulties at age 4 years: the odds, at age 6 years, of having language and developmental difficulties were seven times higher (OR 7.34, 95% CI [5.35, 10 .05]), the odds of having health problems were 1.3 times higher (OR 1.31, 95% CI [1.02, 1.67]), and the odds of having behavioural difficulties were 1.6 times higher (OR 1.57, 95% CI [1.21, 2.05]) than their typically developing peers (see Table 3 ).
| Outcomes following preschool parental behaviour concerns
For children identified as having behaviour concerns at age 4 years, the odds of having difficulty adjusting to school life were 1.8 times higher (OR 1.75, 95% CI [1.42, 2.14]), the odds of having language and development problems were 2.4 times higher (OR 2.43, 95% CI [1.84, 3.19]), the odds of having health problems were 1.5 times higher (OR 1.53, 95% CI [1.23, 1.89]), and the odds of having behaviour problems at age 6 years were five times higher (OR 4.80, 95% CI [3.79, 6.10]) than their typically developing peers (see Table 3 ).
| Outcomes following interaction of preschool parent-reported language and behavioural difficulties
The interaction between language and behavioural difficulties at age 4 years had an odds ratio of 0.5, controlling for language alone and behaviour alone, associated with language and developmental problems at age 6 years (OR .52, 95% CI [0.31, 0.89]), suggesting no additive effect of the two concerns. In addition, male gender was Table 3 ).
This becomes clearer when the interaction between language and behavioural difficulties is entered into the regression model on its own without individual terms for language difficulties and behavioural difficulties. In this case, the odds ratio for the interaction term "language and behaviour" (exp(B) 6.25) is roughly the same as the odds ratio for language difficulties alone (exp(B) 6.83). Of those children who had both language and behavioural difficulties at age 4 years, 61.9% had language and developmental difficulties at age 6 years, closely followed by 57.8% of those with language difficulties alone;
of those children who had behavioural difficulties at age 4 years, only 36.9% had language and developmental difficulties at age 6 years.
Both of these approaches again support the idea that there is no additive effect of having both language and behavioural difficulties on later developmental problems.
The interaction between language and behaviour difficulties at age 4 years was not significantly associated with any other outcome (school life, health, or behaviour alone) at age 6 years in the multivariable models.
Overall, behavioural difficulties at age 4 years are associated with a wider range of negative outcomes at age 6 years than language difficulties. The strongest associations were found between language difficulties identified at age 4 years and continuing language and developmental problems at age 6 years and behavioural difficulties identified at age 4 years and continuing behavioural difficulties at age 6 years. Surprisingly, no additive effect was found for those children whose parents had concerns relating to both their language and behaviour.
| DISCUSSION
We sought to find out how children from a population cohort with parent-reported language or behavioural difficulties identified at preschool age were adjusting to life circumstances at a 2-year follow-up and explore the impact of contextual risk factors on these relationships.
Our study found that children with parent-reported behavioural difficulties at age 4 years demonstrated poorer adjustment in more domains at age 6 years than their typically developing peers than those children identified as having language difficulties at age 4 years.
Single parent status, male sex, and level of deprivation were all associated with higher odds of poor outcomes. The risk factors associated with poor adjustment to life circumstances identified in this study are consistent with many studies conducted in this field (Elberling et al., 2016; Eun, Lee, & Kim, 2014; Lavigne et al., 1996) .
Children with parent-reported behaviour concerns at age 4 years were more likely to have difficulty adjusting to school life, to have language and developmental difficulties, to have health problems, and more likely to have behaviour problems at age 6 years than their typically developing peers. These findings support an emerging literature on conduct and oppositional disorders, which illustrate that early indicators of these disorders persist from preschool age into later childhood and adulthood (Lahey, Loeber, Quay, Frick, & Grimm, 1992; Wilson et al., 2012) . Given that much research supports the disparity in behavioural outcomes between boys and girls (Fuchs et al., 2013; Klein, Otto, Fuchs, Reibiger, & von Klitzing, 2015) , it was surprising that our research did not identify gender as a mediator between behavioural difficulties at age 4 years and continuing concerns about behaviour at age 6 years. There are, however, more boys (60%) than girls (40%) in the behavioural difficulties group, perhaps this finding highlights that the gender disparity is not heightened in those who remain in the behavioural difficulties group but in those who achieve entry into this group in the first place.
The strongest association to emerge from this model was that children with parental concerns about language at age 4 years were more likely to have language and developmental difficulties at age 6 years. This is consistent with literature exploring the persistence of preschool language disorders (Arseneault, Moffitt, Caspi, Taylor, & Silva, 2000; Gillberg, 2010) .
They were also more likely to have health problems and to have behaviour problems at age 6 years than their typically developing peers.
The finding that preschool behaviour concerns are associated with negative outcomes in more areas of early school life than language difficulties may not be surprising but is certainly concerning given the current focus of preschool and early school assessments on literacy and academic achievement. This emphasises the need for an expansion of focus in early years surveillance to incorporate both cognitive/academic measurement and standardised behavioural assessment (Sim et al., 2015) . (Gerrard, 2006) .
The present study also identified family income as a risk factor in the relationship between early language and behavioural difficulties and later adverse health and behavioural outcomes. The association between socio-economic status and social, emotional, and behavioural outcomes has been well documented (Barry et al., 2015; Gershoff, Aber, Raver, & Lennon, 2007) . The relationship between preschool language difficulties and poor health outcomes is, however, surprising.
A possible explanation for this might be that language is a proxy for IQ, which has been shown to predict poorer health outcomes compared with the general population (Der, Batty, & Deary, 2009 existing research suggesting that early language skills are the cognitive foundation of later literacy (Duff et al., 2015) .
The results suggest that the presence of both (language and behavioural) risk factors at age 4 years does not have an additive effect on a child's language and development at age 6 years. The language and developmental outcomes for those children who had parental concerns about both language and behaviour at age 4 years were comparable with those children who had only language difficulties. Children who had behavioural difficulties at age 4 years were less likely to exhibit concerns about language and development at age 6 years than their peers with either language difficulties alone or with both language and behavioural difficulties. It could be that behavioural screening at age 4 years picks up on issues relating to maturity, which could conceivably cause difficulty in the areas of school life, behavioural outcomes, and even health outcomes at age 6 years, whereas screening for language at this age highlights more fundamental problems of learning and cognition.
| Strengths
The use of a large population cohort study allows us the opportunity to study a sample representative of the general population. The breadth of data collected for the GUS cohort provide an opportunity to view and measure the child across multiple domains of his/her life, whereas follow up data enable us to explore developmental trajectories within these domains.
| Limitations
Limitations of the current study include the sole use of parent-reported outcome data, which is subject to bias (Achenbach, McConaughy, & Howell, 1987) , and therefore the results are less conclusive than clinical or third party (i.e., teacher-reported) outcomes. Inclusion of triangulated outcome data at age 6 years would enrich these results. Previous research has suggested that agreement between parent-reported and independently measured language development was higher for children with poorer language (Bennetts, et al., 2016) . Given the relative affluence and education levels of the GUS sample, one may anticipate a larger proportion of children in the average language range.
Selective attrition also poses a problem in cohort studies, particularly in relation to those families containing children with more behaviour problems, but previous work has indicated this has a relatively small impact on the relationships between risk factors and outcomes (Wolke et al., 2009 ). Furthermore, although the use of population level data is a strength, the limited amount of data from children with more severe language deficits mean that the additive effects of difficulties for this group could not be tested separately; further research within a clinical sample may address this.
Finally, this study did not take account of intervention, which may have occurred between the two timepoints: Children with both language and behavioural difficulties reported at age 3-4 years are likely to include those with neurodevelopmental disorders, which may have resulted in these children accessing greater support in the intervening period, influencing the surprisingly low risk of combined language and behavioural outcomes on later development.
| CONCLUSIONS
There are increasingly strong arguments for early identification of neurodevelopmental difficulties, and this paper demonstrates how quickly isolated difficulties in the preschool years can impact upon multiple domains of a child's life, leading to poor social, educational, health, and behavioural outcomes in the early school years. Given the persistence of parental concerns into later years and the manifestation of these as parent-reported difficulties in various aspects of development and adaptation at age 6 years, the credibility of parental concerns regarding child development within a primary care setting should be raised. In addition, it is likely that streamlined referral pathways for preschoolers could limit negative outcomes for the child, their family, and society.
Further research is required to examine the causal pathways between preschool risk factors and developmental progression throughout childhood and to explore additive impacts of early language and behavioural difficulties within a clinical sample.
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MbDspe06 It is hard for other people to understand him.
MbDspe07 He does not seem to understand other people.
MbDspe08 He pronounces words poorly.
MbDspe09 He does not hear well.
MbDspe10 He stutters.
• Three excluded (MbDspe06, 08, and 10) as representing difficulties in articulation and pronunciation.
• One excluded (MbDspe09) as representing hearing difficulties.
• Three remaining variables (MbDspe04, 05, and 07) were cross-tabulated to explore overlap which identified one key "umbrella" variable, namely, "MbDspe04 parent reported concerns about child's language development"
• A negative answer to "MbDspe04 parent reported concerns about child's language development" was therefore used to determine parent-reported language difficulties. b. Behavioural difficulties 597/2,476 (24.1%) Parent-report Strengths and Difficulties Questionnaire used to measure behaviour:
• SDQ emotional symptoms,
• SDQ conduct problems,
• SDQ hyperactivity score,
• SDQ peer problems,
• SDQ total difficulties score.
This study used abnormal scores on any SDQ subscale to describe parent-reported behavioural difficulties. Normal/ abnormal cut-off scores for SDQ were derived from the 4to 17-year-old four-band classification system (Meltzer, H., Gatward, R., Goodman, R., and Ford, F. (2000) Mental health of children and adolescents in Great Britain. London: The Stationery Office):
• Normal = Close to average and slightly raised
• Abnormal = High and very high (top 10%) c. Language and behavioural difficulties 161/2,495 (6.5%)
• Those children with concerns raised in both language measure and SDQ d. No difficulties (control group)
Following consultation with a statistician, the language and behavioural difficulties group and the control group were not entered into the final model but were replaced with an interaction term of language difficulties and behavioural difficulties.
2. Identifying risk factors (GUS Child Cohort 1 Sweep 2); a. The following five risk factors were included in analysis based on research previously conducted in the field (Carter et al., 2010; Duncan et al., 2002; Elberling et al., 2010; Jusiene et al., 2015; Proctor et al., 1992; Sourander, 2001) b. These variables were individually cross-tabulated with each of the age 4 years predictor variables: language difficulties, behavioural difficulties, language and behavioural difficulties, no difficulties.
• Forty-four variables achieved Chi-squared significance (p < .05) and were entered into univariate regression models.
• 
APPENDIX C PRINCIPAL COMPONENTS FACTOR ANALYSIS
Presented is a summary of key results from the factor analysis to explore assignment of outcome variables to outcome domains. A principal component analysis was conducted with oblimin rotations (based on assumption of overlap between components), a fixed number of factors extracted (n = 4), and coefficient suppression below the value of 0.3. 
